Newly identified endometrial genes of importance for implantation.
The mammalian uterus is normally not receptive to embryo implantation except during the very limited 'window of implantation'. To identify genes that may be responsible for this phenomenon the technique of RNA differential display (DD-PCR) was applied to implantation and inter-implantation sites on day 4.5 of pregnancy in the mouse, the time at which the blastocyst becomes attached to the endometrium. Three of these genes were identified as splicing factor SC35, calbindin-D9k and monoclonal non-specific suppressor factor beta (MNSFbeta). Expression of SC35 mRNA, which is responsible for removal of introns from pre-mRNA, is much higher in implantation than in interimplantation sites during pregnancy. Expression of alternatively spliced mRNAs for SC35 is differentially regulated by early pregnancy and steroid hormones. By contrast, calbindin-D9k, a regulator of calcium, is upregulated by progesterone and its mRNA increases in the uterus during early pregnancy compared with during the cycle, although it is significantly lower in implantation sites than in interimplantation sites on days 4.5-5.5 of pregnancy, but subsequently becomes barely detectable in both sites. The mRNA for calbindin-D9k is predominantly in endometrial luminal epithelium. MNSFbeta, a cytokine involved in regulation of the immune system, showed lower expression at implantation sites than interimplantation sites on day 4.5 of pregnancy, when embryos first attach to the uterus and initiate implantation, and on day 5.5 when implantation has advanced. Immunohistochemically, the protein was localized to endometrial stromal cells in the non-pregnant uterus, but disappeared as decidualization progressed. The precise roles of these three proteins in the process of embryo implantation remains to be determined. Homologues of the proteins may contribute to the development of the 'window of implantation' in the human and hence be appropriate targets for new post-coital contraceptives or may be manipulated to improve fertility.